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[57] ABSTRACT

A hammermill having a polygon profile screen which pro-
vides for improved hammer impact and crushing efficiency.

Particles in the working zone of the hammermill tend to be
accelerated in the direction of hammer rotation. This accel-
eration lessens the speed differential between the hammer
and the particle, which lessens the impact force and crushing
efficiency. The polygonal screen inhibits this acceleration of
particles in the working zone, due to flow interruptions
caused by its irregular shape, thus increasing the particle-
to-hammer speed differential and crushing efficiency.

6 Claims, S Drawing Sheets




U.S. Patent Dec. 2, 1997 Sheet 1 of 5 5,692,688

13

FIG. T



U.S. Patent Dec. 2, 1997 Sheet 2 of 5 5,692,688




5,692,688

Sheet 3 of 5

Dec. 2, 1997

U.S. Patent

AV,
v

\1““1

A A A S S S A S S S S N S S A TSI RN

ol
‘.‘"““.‘

41

|
|

ey
; - __
__

_-“‘.‘“““‘““““‘.‘“““““““““.‘.‘“

11

4

FiG.



U.S. Patent

Dec. 2, 1997 Sheet 4 of 5 5,692,688

D n

\ i t

Z—?_“-EIIJIIII'MIHFIEE}E

=
5 :.".:"'...EM.[['“ = ,

‘ ot Ill.—“-nl! #%




U.S. Patent

Dec. 2, 1997

Sheet S of §

-l:r"r;".r

d,692,688



5,692,688

1

COMMINUTING SCREEN FOR
HAMMERMILLS

BACKGROUND OF THE INVENTION

This invention relates generally to hammermills and more
particularly to a screen for use in a hammermill.

Hammermills used for grinding or comminuting materials
commonly consist of a large housing having a feed material
inlet at the top, a grinding chamber below the feed material
inlet, and a ground material outlet below the grinding
chamber. The grinding chamber is defined by an apertured
screen extending downwardly from one edge of the feed
material inlet and curving about to form a partly cylindrical
surface before extending back upwardly to the other edge of
the inlet. The resulting cross-sectional shape is roughly a
teardrop formed by a circular lower portion bounded by two
tangent straight lines converging toward the edges of the
feed material inlet. The apertured screen provides the wall of
the grinding chamber and surrounds a rotor mounted coaxi-
ally in the cylindrical portion of the grinding chamber. On
the rotor, a number of hammers are pivotably mounted to be
free to swing when the rotor is rotated.

During rotation, the outboard ends of the hammers pass
closely along the surface of the apertured screen, impacting
upon the feed materials and, thereby., comminuting the
materials until the particles are fine enough to pass through
the apertured screen to the particle outlet of the housing of
the hammermill.

During grinding of a material in a hammermill, the
particles of the material, after the first impact of the
hammers, very quickly aftain the velocity of the hammers
tangentially to the screen surface. This is partly due to the
impact and partly due to the fanning action of the rotor on
the air in the grinding chamber, Of course. the low angle of
contact of the particles with the screen prevents passage of
even properly sized particles through the apertures so that
the particles travel along the screen surface at approximately
the same velocity as do the hammer tips. This results in a
very low number of low-energy impacts and an unsatisfac-
tory production rate.

The foregoing illustrates limitations known to exist in
present hammermills. Thus, it is apparent that it would be
advantageous to provide an alternative directed to overcom-
ing one or more of the limitations set forth above.
Accordingly, a suitable alternative is provided including
features more fully disclosed hereinafter. Other types of
hammermills include full circle hammermills with side
inlets, half-circle hammermills, and vertical hammermills
with top inlets.

SUMMARY OF THE INVENTION

In one aspect of the present invention, this is accom-
plished by providing a hammermill comprising: a rotor
mounted on a driven shaft; a plurality of free-swinging
hammers attached to the rotor; a polygonal apertured screen

mounted about the rotor, the polygonal apertured screen
being comprised of a plurality of straight apertured screen
segments.

The foregoing and other aspects will become apparent
from the following detailed description of the invention
when considered in conjunction with the accompanying
drawing figures.

BRIEF DESCRIPTION OF THE DRAWING
FIGURES

FIG. 1 is a cross-section of a hammermill with a polygo-
nal apertured screen;

5

10

15

20

23

30

35

45

50

33

65

2

FIG. 2 is a cross-section of one-half of a hamermill with
a second embodiment of a polygonal apertured screen;

FIG. 3 is a cross-section of one-half of a hammermill with
a third embodiment of a polygonal apertured screen;

FIG. 4 is a cross-section of a half-circle hammermill with
a polygonal apertured screen;

FIGS. 5 and SA are cross-sectional side and front views
of a full-circle side inlet hammermill with a polygonal
apertured screen; and

FIGS. 6 and 6A are cross-sectional side and top views of
a vertical side inlet hammermill with a polygonal apertured
screen.

DETAIL ED DESCRIPTION

Referring to FIG. 1, a sectional view of a hammermill
shows a housing 10 with a feed material inlet 11 at the top,
a ground particle discharge 13 at the bottom, a screen 12
having a polygonal shaped cross-section and being sus-
pended from both edges of the material inlet 11 so as to
receive all feed material coming through the inlet 11. A rotor
25 is rotatably mounted on a driven shaft 27 and has a
plurality of hammers 20 which are free to swing when the
rotor 25 is rotated. An anti-reflux gate 15 prevents feed
material from being driven upwardly through inlet 11 by
impact with hammers 20. A grinding chamber 14 within the
hammermill is defined by the space between the screen 12
and the rotor 25. During operation. feed material enters
through the material inlet 11 and falls into the grinding
chamber 14 where it is repeatedly struck by the rapidly
swinging hammers 20 until it has been ground sufficiently
fine to pass through the apertures in screen 12, after which
the feed material passes through discharge 13 and is
removed from the hammermill.

The screen 12 is formed of a plurality of straight apertured
segments 41 joined at their edges 42 (or corners). FIGS. 1
through 3 illustrate three common sizes of hammermills. A
hammermill (FIG. 1) having a fifty-four inch diameter rotor
preferably uses ten straight segments 41 to form the screen
12. Hammermills with rotor diameters of forty-four inches
and twenty-two inches will use eight and six straight seg-
ments 41, respectively (FIGS. 2 and 3). Preferably, the
corners 42 of the screen 12 are between 34 inch and 24
inches (illustrated at “a” in FIG. 2) from a circle 45
circumscribed by the hammer tips when the rotor 285 is
rotated. An optimal spacing of the corners 42 from the circle
45 is between 1 inch and 1% inch. From a review of FIG. 2,
it will be seen that each segment forms a continuous,
substantially uninterrupted surface with a surface of a next-
adjacent segment and has a mid-point parallel to a tangent of
a circle circumscribed by the tips of the free-swinging
hammers as the hammers rotate about the axis of rotation of
rotor 25.

The polygon profile screen provides for improved ham-
mer impact and crushing efficiency. Particles in the working
zone of the hammermill tend to be accelerated in the
direction of hammer rotation. This acceleration lessens the
speed differential between the hammer 20 and the particle,
which lessens the impact force and crushing efficiency. The
polygonal screen 12 inhibits this acceleration of particles in
the working zone, due to flow interruptions caused by its
irregular shape, thus increasing the particle-to-hammer
speed differential and crushing efficiency.

In one test of a forty-four inch diameter rotor hammermill,

the capacity of the hammermill increased by about 15%
from 22.8 tons per hour using a conventional tear-dropped
shaped screen with %64 inch holes to 26.3 tons per hour using
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an octagonal screen with %s inch holes. The conventional
tear-dropped screen yielded an average micron size of 330
and a log normal standard deviation of 2.979. The mill
capacity at full load was 22.8 tons per hour. The octagonal
screen yielded a micron size of 401 and a log normal
standard deviations of 2.846. The mill capacity at full load
with the octagonal screen was 26.3 tons per hour.

FIG. 4 shows a half-circle hammermill where the rotor 25
rotates about a horizontal axis. The screen 12 consists of a
plurality of straight apertured segments 41 positioned about
the lower half of the rotor 25. FIGS. § and 5A show a full
circle hammermill having the feed material inlet 11 located
in the side of the housing 10. The screen 12 consists of a
plurality of straight apertured screen segments 41 com-
pletely surrounding the rotor 25. FIGS. 6 and 6A show a full
circle vertical hatnmermill with one or more inlets 11 in the
top of the housing 10. The screen 12 consists of a plurality
of straight apertured screen segments 41 completely sur-
rounding the rotor 28.

Having described the invention, what is claimed is:

1. A hammermill comprising:

a rotor mounted on a driven shaft for rotation about an

axis;

a plurality of free-swinging hammers attached to the

rotor;

a polygonal apertured screen mounted about the rotor, the
polygonal apertured screen being comprised of a plu-
rality of straight apertured screen segments, each seg-
ment forming a continuous, substantially uninterrupted

surface with a surface of a next-adjacent segment and
having a mid-point parallel to a tangent of a circle
circumscribed by tips of said free-swinging hammers as
the rotor rotates about said axis.

2. The hammermill according to claim 1 wherein corners,
defined by a line where one straight apertured screen seg-
ment is joined to an adjacent straight apertured screen
segment, are a predefined distance from a circle circum-
scribed by tips of the hammers when the rotor is rotated, the
predefined distance being between about %4 inch and about
2V4 inches.
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3. The hammermill according to claim 2 wherein the
predefined distance is between about 1 inch and about 1%2
inches.

4. The hammermill according to claim 1 wherein the
number of straight apertured screen segments is between 4
and 12.

S. A hammermill comprising:

a rotor mounted on a driven shaft for rotation about an

axis;

a plurality of free-swinging hammers attached to the

Totor;

a polygonal apertured screen mounted about the rotor, the
polygonal apertured screen being comprised of a plu-
rality of straight apertured screen segments, each seg-
ment forming a continuous, substantially uninterrupted
surface with a surface of a next-adjacent segment and
having a mid-point parallel to a tangent of a circle
circumscribed by tips of said free-swinging hammers as
the rotor rotates about said axis.

6. A hammermill comprising:

a rotor mounted on a driven shaft for rotation about an
axis;

a plurality of free-swinging hammers attached to the
rotor;

a polygonal apertured screecn mounted about the rotor, the
polygonal apertured screen being comprised of a plu-
rality of straight apertured screen segments, the number
of straight apertured screen segments between 4 and
12. each segment forming a continuous, substantially
uninterrupted surface with a surface of a next-adjacent
segment and having a mid-point parallel to a tangent of
a circle circumscribed by tips of said free-swinging
hammers as the rotor rotates about said axis.

* Kk % % %
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